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f r t f ^Foreword ^ . . 

. Six years ago then President Robert Oerletti established a large task force' of profes- 

, sionals within AECT charged for dcvelbpini program standards for formal educational 
programs at all levels. Thai mk force divided itself four ways and ultimately produced two 
sets of guidehnes fl) for educational communicdtions and technology programs at the ele- ■ • 
i, mentary and |econdary leyeL^and .(2) for two-year post secondary institutions. The elemen- 
t^ary and Secondary programs guidelines document was developed joinay with the American 
• Association of School Librarians and is a major revision of a 1969 document with the new 

f institutions were developed _ jointly with the American Associatioh of Cornrtiimity and " 
Junior Colleges and the Afcociation of College RKCarch Libraries and is efttitled "Guide= 
hn»'for Two-Vear Goliege Lcamini Resources Programs". ' . • ' 

- subgroup of the Standards Committee which addressed the development of Guide, 

. incs Learmni Resources Programs for Colleges and Universities knew at the outset' ' 
h^t they had a^veTy difncuil joK. The fact that this document is feeing published six years - 
y taterauesis lathe aiffiwilty pfihg task. I , r J" ^ ^ . 

Everyone who ^as involved ift this work is dissalisn,rf wtth the current iook of read- " - 
ings. Thee are two drfnculties with this book: that the areas whiclr are discussed do not 
,constituie the universe of confcerns with baming resources programs at the "collegt level and 
. that the areas which are discussed are not addressed from a comfeoh framework (such as 
the domain of educalional technology or some other paradigm). In spite of these shortcom- 
mi.ngs, the need m our field is so great for some professional advice concerning' college and 
university leVcl programs thai ihe B^rd of Directors and members of the current commiuee 
feel the results should be published in this form at this lime. 

This _ work has proceeded under the regimes of seven AECT Prwidwts: Robert Ger- 
. l«ti Robert iieinich. JecJoid Kemp. Robert JaJecke. Gerald Torkelson. Harold Hill and 
, Kichar^ Gilkey. TTie original chairperson of the Rrogram Standards Committee of AECT 
was Johif Domei and the iwo sugeessive chairpersons of this College GwdeUnes Task Force 
were Gayien Kclley and David Crossman Besides the contributing authors to this volume 
the following com_miHee members donated their efforts during this period: Franz iFrederick' 
I- red Harcleroad, and William Fulton. The Assoc.ation ,s gralefu! to the efforts of all of the 
aforementioned mdivjduals. but most partici/larl> to the authors Whose work made this pub- 
licaiion possible. ' ; 

^Howard B. Hitchens 

- . = . ^ Executive Director 
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T^hnolo^fcal CDmiriiinications 
§^ces in Higher Educari^ 

^ W. BROWN, SattJose State Univeralty 



lOTRODUGriON 



Recent changes in higher education in thq.Usited Smm mggm the need to reexamine 
same^ long-held but largely untested assumptions, These changK Have to do with- (I) the 
- numbers and vanabjliti^ of indivjduali seeking higher education today; (2) the contimiinfi 
traditional character of college teaching, which has often failed to adapt to changing needr 
(3) the nature of several new demands now placed upon higher education-such as demands 
t:: : lor ©cpaoding ^ontmulng educatiori-aarf for offtring external degrees; and (4) the obinions 
of legislators and taxpayers concerned with the financial support of higher education who 
question the efriciency of the present system. 

There is no doufcit that college and university enrollmenjs are increasing At the turn of 
• the century, only 11 3,000 students (of the country's million people) were enrolled in institu^ 
lions of higher leammi in the United Slates. By. 1970, this figure increased to 7 4 million 
(of a total population-of aBout 200 million). The cAnndent prediction for 1980 is that more 
than I I miJlion will be enrollerf^^n pollege. Clearly, unless the current motivations of college- 
age siudenis and their parents change radically, these enrollments will continue to grow for 
some time. ' ■ s =■ 

Enrollment of growing numbers of ethnic minority and economically disadvantaged 
siudents has mcreascd the varmbility of motivations among today's college population No 
longer IS a college education the almost exclusive property of economically and .ethnically 
favored groups. Other types of students, most of them motivated by a desire ftor upward 
^ economic mpbihty and securit^. attend college in ancr^asini numbers. There is ronsidwsblr ^ 
.mpauence among these newiomers with taking "useless" courses that fei! to matcA their 
vocational goals. No longer are students generally content to accept. with.out question the 
irrelevant or the unreasonable. .They are far less reluctant than formerly to insist upon 
participating ,n makmg mstruciiona! decisions, such as those pertaining to the ends and 
means ol educaiiorf. alieraiion of systems goyernung the awarding of credits and grades or 
alterative, about required attendance and mdependenl.studv. College instructors who have 
long becu orienied toward the unilatenal unquestioned imposition of learni'ng tasks experi- 
ence unfamiliar (Often public) criticisms of and pressures to change their approaches" Nearly 
every aspect of^ollege teaching is oAen to such examinatwn. 

The apiiifl'de of students now ^nrolling'in colleges and universiii^ is similarly varied 
1 his vanation is revealed botb m the differences in the di&iribution of aphtflde scores 
among differeni types of instilulio^nd ^ the course structures these institutions offer ' 
Professors whose past experienoes-have been limited largdy lo instructing students of high 
_jrcfbal ability find nev^ problems in communicating abstractions to students who lack this 
ability They find «t d.mcult lo capitah/e on the different (bu/valuable) skills and msghts 
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' 'bora of i^'fifiiha^d experience antf cultural cont^ft df tSf^t; minority and disadvantageci| 
" ttudenU— ixDerianc^ and-cQntacts which have unmistak^le Malue fbr'caregrs |hey havp 

chosen. _ . - . , ^ C ' ^ 

On the other hand, laxpayeFs,' legislators and boards, of iruiiees .question tnti input- 
piilpm pfricienci^ of higher education and sometimes insist on ac€oUniabiliiy in the expend- 
iture of funds supporting instKutions, To them, t^e ssgniflcant probiem seems likely to re- 
main what it has always been: how to support highir educatipn. It seems likely that whether 
or not professoA and administnitors agree, much more effort ih^ formerly will be given to 
seeking evWenee of efpciency in the use^of resources to achieve maximum increment in 
educational product, , r - ^ ' 

Reconciliation of these differing requirements andf expectations of professors, students 
and taxpayers with regard to higher educaiion cleariy calls fbr innovation. Efforts to provide 
professors with the tools ^nd resources tlfey need to teach antf tft#time they need to change 
their approaches, to give the siuderits Aie rele^ncy and freedom they seek to manage as- 
~pccis of their learniflg and at the sifme time to^ifftisf^lhe input-butpu^Qno^nic. effi-. 
ciencies %ou^t by taxpayers and legislators suggest the applicability^of the s^^tematic ap- 
proach of ^ Mti st ruction a 1 technology" as a solution to some of the problems of higher 

education. * ^ = * 

What are the elements of this approach? In its simplest form, mstructional technology 
/ involves the s>stemaiic interrelating oR (1) instructianai goals, or purposes; (2) the staius,, , 
capabilities, goals and needs of students participating in the system: {l) the status and 
capabilities of human resou^es -the professors and othej pTofessionai, paruprofessiqnal of 
the lechnicai staff d^ciaied with teaching: (4) ihe sratus ^d capabilities of applicable non- 
human resources the educational '^sQftware"i'^ learniritf res^rces collections, instructional 
equipment, libraries, classrooms and laboratories. leafTiing feource centers— of the Institu- 
tion; (3) the mstruciional management of the system which denv^ its clues for change and 
improvement from cybernetiu feedbacks of a scientinc evaluation of all aspects of the pro- 
gram. 

The >>stcm of mstructional technolgg> envisioned in the guidelirtes that (bilow illus- 
strate?; a program m suppdrt of college and universits teaching and learning that attends t© 
each of the foregoing elements thryu|h: (Tl moving from vaguen^s as to purposes of instruc- 
tion toward clear and precise >^t a iJmeftt^ o< objectives relleciing iKtended behavioral changes 
of siudenis, (3) ideniif\in^ and ufdapting to the special characteristics o^students participa^ 
ing in the mstructionul svstem to free them from lock^tep requirements and permit more 
individuah/aiion and mdependence m studies and laiiormg lemmng ^ programs to their 
individual learning stsles and capabilities: (3) identifying the particular strengths and inter; 
ests of protessors, edLaiitional ^specialists (including mstructional technologists), para- 
professjon'uU. technicians and others v^ho m\^s form team com^aiions or otherv^ise be used 
in carrvmg out vanuus instructional assignments: (4) inventors mg. elassifying and mcreas- 
mg access to mstiluiional resources required to support learning/teaching some requiring 
and some^oi requiring human intervention: and' (5) mana|ing the mstructjonal system fo 
insure ^.ap^ortive. corrective and more ^efncieni applications of effort an4 resources to 
achieve t>bjectives and improve educational products ot tht^ system 

Instructional technoloes is thus of direct concern to higher education. The, resources 
and service-* u cofitnbuies are integral, not peripheral. u> conductmg s>siematic teaching 
and learning Instructional technologists must act on the understanding that the programs 
the> provide assist in achievmg instructional objectives Therefore^^eir resource collections 
cannot remain as inert reposidines r>| mt'or mni ion waiting lo be called into service: thev 
must used acti\elv as significant elemetits of ihe insipictional program. Ifi^truclional 
technolopi^n and th^ir siaff^ provide an ^senual mterface bem^een msiructionAnresource^ 
and resource servlce^ and the ir;u hing and le<i^iny requiremcnis <^f professors ancmudenU. 
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ProfK^rs, students and others wfj6\pai^ipate jn^the sy^emalic approach to teaching* 
- ^^learning in ihigfifr edocation nh givdn cbjflveniVht^access t0,^a full rnqgrf^f Jeap|iing,re^^ 
=^tces! services, ^uipm^nt 'md facillti^, tfldlu^d imong/Ae'kco ^ 
source centere for qdtl^s .and urUv^iii^ arel(l^ii^ri es^ tfechn^ogieal^ 
^ eonrtmupkWibp services^ (4) cooj^ , . 

Adini^iteratif Relationships of ^ 

1l¥e of thd (br^oing fesources centers appear ir^our ^ecomp^nyfd organization pl^^ ' 
i^tB\g..\), They afe 90Qriiiiaied ai a dean^s or vice^pr^dent's livel within the funWonal ' 
responsibility for Learriihg Resources anjdtService& (or ihi entire insiitutiort. (Othei^MqilTi^ 
are often, uspd to desigjiile the program ceh^r: ai lb|s>HUrig^state and locaftbaditions of- 
ien m£^sj9i|^he term used) Piacemeni oQcspoitsiSiliti^ai^^^ Ugh jbevei insures /proper 
Ofr^iaii^ of t^ serv^e jieeds ^'and felprovide leadersU^'^H r^' 

^ spegl iR instrlrction, assure iheJ^inatiorfe^ and 
guard againki iHe neglect of olH^ \ ' \ ^ \ f " . ' 

^ ^ Sper^l guidelines apply^t<^ %,wbrk of th^LeaFnin^ Resqurces Centers: (1) each pro- 
vides essenli^l program designv^fgourte selection, produeiion,;uiiiizaiion and related %h^- 
cal services appropriaie to Us stilted purposesu(2) each is oriented toward, ^he j^proven^t ' 
of teaching andjearning within the insiitirtion;,(3)^toponsibihties and functioffc^of^ach cen- . 
ter -are clearly denned and available In writings (4) policy coordination of the work of each 
center is achieved through appointmenf oC a^ciniral advisory com ma ttee' off faculty - sIut 
dents and adminisiratdrs whose recommendations are made to the Dep af.Learnifi| Re- ^ 
sources and Services or other responsible admintstraiur. ■ . ' ^ ■ = 

TECHNOLOGICAL GOMMUPilCATIONS SERVICE^^^^ 
MANAGEMENT FUNCTION 

Colleges and universities are urged to provide d^Wt^ bfriheir Learning'^Respurces Cen- 
ters a Technological Cwm^unicatjuns Services (see Fig. I) thai Has as';tts principal re- 
sponsihiliiies pefrormance of: 

• Instructional Developmeni FunJtinns 

• ProduiJtion Support Functions j ' 

• Ulili/aiion Support Functions , 

Further details of the nature of these three functions, as well as recommended guide- 
lines for esiablishing^^imrad ministering them, will be provided in later ^eclHons. 
. Management ot the Technological f ommunicaiions Services orgnni/aiion requires 
atfenimn to long and short-range planning, budgetmg. implemefitation, and evaluation and 
refinement of programs to meet changing requirements 

BIjpnning andjBudgeting Guidelines 

V Plannmg an^ hudgetmi for the program of the Technological C (immunications Ser^ 
vic^ organi/^^Jn should recogni/e olhet phirfl thai ;ire aI*^o lo he developed Ibr other 
Learning ResoWces Centers (libraries, museums, computer services, ihe press or others) and 
should be closelV integrated with and supportive of instn utionyl. school or college, and de^ 
patt mental curnbular objectives and purposes.. 

TheHc jctiviHes should involve, in approprnue ^u\s, all vkHo v^iM he uffecled by ihem 
the TC8 director, h^s profesmonni staff members and support personnel, as well as represen- 
tative faults iind student users of the service They should take into account ^he current 

term i** simiitir lu thui in '\:us\ < rnipt 
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^ . ' /K " . ■ ^^^HNQLOQCALCOMMUNIMONiSEBVICB 

i' status jf the tQtal ICS projrjm, ai ,vdl Jb iliosc clemerii! that should becontinued, ^mtM 
tliaijloiild be reminded or dwgnmud, those "thjt should k enp^nded and those ihji 
should be inifod^ced U elemcnl^ should be described m "proposal" Ibrm and should be* 
. accompanied by slaiemenis of purposes \^ k sfrved and qhjKtives lo be reached wiibin ^ . 
certain lime-frameb and at certain qaabty levels Criteria ij rtich to jud|e acblevement ^ 
of objeciivffi should also'be supplied ' ■ -'^'^ . . , ' 

Expendilures of budieis aoujd perinil subsliiulioiw and. reallocaiious of items as 
ntLBssary lo support jusliHable proira-m changes, provided total expenditures remain within 
predetermined limils. ' ■ 

ImplemantingtheTCSPropni 

The TCS director should be respdnsible, within lintilaliors of apjlicable policies and ^ 
lines of authority, for performini the duties and funciions assi|ned to him, Internal idminis. 
iraiion of the TCS should involve sliff participation. 
. Appropriate slatistical data should ts iathered-conceffling the iriiplefflchtationrof thr '"^^^ 
TCS pro|ram lo provide corrective o'r reinforcing feedback on its operatioiis. InforniatiDii 
concerning the pufposes, acQompli'shmenis and needs of the TCS pro|ram' should be shared 
through newsletters, infbrmpiion meetings or olhcr means, wilh individuals interested in its ■ 
operation. ' , ' ' ■ ' ' 

Evaluatini and^Refining the TCS Prograin, 

Cosis of various subprograms wiihin ihe operalioo of ihe TCS should be monitored and 
evaluated as to ihar "cosi-effeciiveness." Continuous effort should be made lo deiermiae the 
supabihi) (validiiy) of.projram objectives, ibe degree of their achievement and the need for 
correciive acikm lo insure Mordinalion of those objectivs and the capabiliiy.of the TCS 
ami loachitveihem ' ■ ' ' 
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DiFFLSION/ADOFriON FUNCTION 2! 

•Selecting the most cITeciiv^j dissemination vfchicles to convev information to specinc 
audiences. 
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The Production Functioit 

DAVID H. CURL, Western Miclligaii University 



iNTRODDCTiaM"^ t . ^ 

Many necessary insiructional materials are not available in usable farin from commer- 
cial sources, so they musi be.produced or adapted locally. To meet this need" lechnical per- 
Sonne! of ihe college or universily media cenler work in consultafiqn with clients ahd with 
insiructional devdopmeni staff to produce media that have been requesled directly by ofn- 
cial users, or media for which ihe nature and need have been deiermined by a sysiemaiic 
processor insiructional developmeril, , 

Media pruduciion racilitics and services in higher education primarily serve four groups 
of clienls: (I) faculiy members - for t;lussroom presentalion or individualized iostruciion and 
in suppori of research and scholarly publication; (2) sludents— for course projecls and ex- 
iracurriculttr acliviiies; (3) media center personnel^ror faculiy development workshops,' 
inservicc training and icchnical research; and (4) adminisiraiors. counselors and public 
relaiions siatT for presentations both on and off campus, i.e. budget, public informaiion. 
regruiling and employee iraining. Despiid the variety of u.sers and uses, u survey of repre^ 
.seniative media produciion cenlers indicuicd thai from 75% to 85% of the workload of the 
media ppoduclion services unit s*u.s, and should be. aiiribulable directly to support of in- 
struction,' 

Alihough ihe support and improvement of insiruciion is the main reason for p'ro- 
viding media production services, the typical colle|c or universily professor has not 
□ flen been a regyjar custumer of Ihe media center. When media production services 
have been used, the laculij member's^needs have mou often been saiisned al what 
Kernp* hu.s described as the niecManica/ preparqiion level (Level 1). Included al this runda- 
menial, or basic level are such lundions as the routine mounting or laminating of pictures 
and churls, the duplicating ul' prepared handout niuienuls by spirit, stencil or ol'fset pro^ 
ce.s.ses. or the copying "'as is" of ijluslrations From books and other sources as slides and 
transparencies^ In other ^ords. the niechanical preparation level (Level !) involves local 
produciiOri ol audHHisUal -aids- at the request of the ysir with no questions asked and 
litlle advice given^ According to the survey nieniioried above, approximatelv 75% lo 90% of 
media produt'iion in higher educaiiori is presenilj at this level.' 

Relatively few profcs.sors on the average ciiriipus rect^jest services at Kemp's definition 
^ of the crmtve producuan level (Level 2\ m which lactical decisions arc made by the pro= 
^i^ucer, in consultalu)ii=,wJllLthe faculiy user, aboui content, treatment and format' of tailor- 
• ■rt^ide media such as leachmg displ;,ys. sound/slidi- series or instructional lllms or videacas- 
sciles. Consequently, most college and university medm cmiers lend mainly in employ 

Unputiinht-ii •.ur^i'v hv rJ-iuij H ( iirj ' ~ 

hfjn(;lSi;o. t A, !%« ' ' ' 
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students and-^l^chnician-level produciiort personnel in considfcrablx greater numbers than 
fnediu consultbtnis with graduate degrees. Level ^ 'iitiplies rtiedia planned and produced in 
linits or modules to fu a pfofessor^s general objgciives. ^ 

The stress of instructionar development has shifted the focus rrom media as end prod- 
ucts in "themselvfe^^me^ as means toward; achiev^flient. of specified, performance' ob- 
jeclives, TheVefdr^^Pthe prodiiction funciipri oveHaps Jrfto the domains or development 
and difrusion/adopiion (see Fig, I, page 13, Instructional Developweni) produeUon per- 
Sonnet and racilities must be sophisticated enough to support highec4evel quality demands* 
increased workloads and prolonged professional responsibiliiids at K^p'i strategic, client- 
and objeciiyes-eeniered^r^/icep/ya/ design level (Level 3). This highest level can be expected 
^fo becBrfie'thi'fbcus actjvitiei in the decade to comev t^vel 3 irthe level 

of full instriiciional development at which media are. planned, produced, tested and care- 
fully inieiruied into instructional programs based upon perfofmance objectives. 

Although routine 'iwirlk-in/* graphic, audio, photographie and reproduction services 
must be maintained by Ihe media center for users who will continue to require these ser- 
vices, the following guidelines and discussion are based upon the premise that the major 
Qrientaijon of the media produeLion furiction in higher education should be toward achieving 
the capubilily to perforEn services at Level 3, 

A HYPOTHETICAL MEDIA PRODUCTION CENTER 

For purposes of this publicatiun we shall consider the fbllo%ving areas of production: 
(I) adminislration and supervision, (2) audio production, (3) graphic production, (4) photo- 
graphv, boih still and motion picture, and (5) printing and duplicating. 

Survey daia led to the development oT ihe chart on the next page which indicates the 
relationships of these serviceji to each other and to the total media center in a hypothetical 
organi^uiional chart. According to the estimates of survey respondents, such an organiza- 
tion would he capable of providing media prbduciion services up to and including Level 3 
for a college or university of approximately 1D,000 Full Time Equivalem (FTE) enroll- 
ment.* Note that lelevijjion, us a part of the lelecon^municuiions functions, i^ shown sepa- 
ratel) on the cbari, preCedeni seeming to have established telecommunicatiQns in this way 
on many campuses. A unique area combining both production and distribution functions, 
telecomrnunications draws upon the combined talents of instructional development, produc- 
tion and u[ili/ation personnel Motion picture production ik ^vcU us some audio and graphic 
functiuns vwill be included within teleuommunications at many insUiutions. Likewise, prinw 
ing and duplicating services are often cenirali/ed in a prim shop separate from media ser- 
vices. Our chart, however, reflects w concensus of needed prnduciion functions as well as a 
cornrnon organi/utu)nal structure. 

The survev mcluded the editorial and progriimming areas, bui m lahulatmg data from 
various colleges and universiiies n ^as difficiilt to separate eduonaL scripting and program 
wruing functions from instructional develupmeni functions. \i institutiuns where an in- 
struciignal de^elupmeni unit v^a^ noi identified, person nel performing these functions were 
often housed Within the production serv icos unit f or purposes ol present guidelines, vvriters, 
editors and programmers ^.ire ci:i-^'n^-<l - rth tion J-^ .*l-r-'fs unM th*>.r uMiutit*^ do nnl 

appcnr under priujurh'^n v^t^. u 

Personnel 

S'ahJrf f>^ H'nrk H<*f f'^s lijisi^n h^Mv^etr'n "isinirnon >l ftp's pr- r v, nnd fMh»'r o-cTs 
i ufl "r ■ o 

'd8 



^Mini|if;Attdio 





•^Associati 
Pfodudie 


iDifeetor^ 




^teiati Director/" 
InitryctionalDlyelopment 




-^"AssociaieDifactorr'^ 
Utilization imm 



» Technician 



Office W I 

Mm 25 0 j 

Lab Jl I 

fifiqft ^ J 



• CraphicArtlit 
Graphic Artiit 

kimi ' 

CllrWicepliof 



Office I ncepjO 
Worl( area 7M 



.^1 : 












J': 


■ ManapiGrapliiQ ' 


1 


'ManipflPWograpiiy 


1 


PrintlnilDyplicaiini 



Phpto|fiphef 
Aisislifit 

^ CliMeceptioniit 

OffiCiSrecgp, 2j0 
teeing ana BOO 
Siydlo eOQ 



TicKiijdin 

^ Mm 



Oflicf 130 
Workarea M 
Mmjt) 100 



■ ^ ^ l^^y^qft 1000 iqfl J 



ERIC 



m\M qyaliiy conlrol siandards; niiiiniaifls accyfou imm oeparinitni 
operaiiiig co$ts; Specifies pmM and mainienance of (Dajor qyiprngni; inierviews, eval^ 
uaies and proviiiEs training for prodyction parsound; piiriicipai^ in tlie planning and pre- 
'Seniaiion Df courier, wofkshopi and insarvice propiiTis for facyly aid studefili. 

5i/s/^£yw-Mifiiinym of MA {kmmt pr^lerfid in larger ynivenife) wiih 
. leaehini enpgfiw in kijli^f dycaiion; ti^mm ii 
d expertise lii|kly-ddraj)k 

fimk q/Poiita=One per insiiiyiion or canipys. A( collep with mllinent less 
ihan 1,000 FTE, funciioas of ttis position may combined witli tee of iie Director of 
InstryciignalConiinunicaiioE 

Manager, Audio 

Mun of W-Coiulls M clients on auiio and MM problems and sypef- 
vi^tsttorkoflainicalpErsQiineL 

ExQitipk ol IFoM- Provides professional consyltaiion lo {m\\i mM^ mi olkr 
Am repfding audio preseniaiion^ ui mmM mmtii of faciliiies: coordinates snd 
m^m ik mA of aydio lechniciaps and oilier pmonnd; trains audio periDund and 
evilyaio iheir performance: maifitaiii^ qyaliiy conirol pndafds: diaintains ^fock! of luf 
plies mi recomtnefidi purcliase of quipmerii mi supplies: fniintiins pfodyction records: 
mm uii mm., worbhops and mmu profrain^ for facolly afid siudenls; scrips, 
records, dybs. edii,^ and rnine^ audio pro|raris and operates eqyipmenL 

^mliimoM-M or MA willi t%pkm in declronies and coniniifcial audio or 
broadcaslmg. Techdical ajmpelence mandaiof), 

Smkr of hiim One per insliiuiinn or cafiipy^. Al a college wiih enrotaenhf 
\m than LOOO PTE. ihi^ mMm\ m) k required lo peffurni all ifchniciil functions and 
lo^yp^rvi^e^ryd^niasshianii. 

Aydio Technictin 

Soim ill W Prepares Miyntl f^drding^ for iHhiruciiOn and operate and mm- 
tatus audio qyipniefii; mu^l be capable ol working liidcpddenil) od a^Mgnnienls U\\ 
m\) mml ^ypervision, 

iMnipks oj W Rccurds narralion, dialog and perforniaficeis: edili, dyb^ and 
mm audio iracb, mabh tape duplicaies fur iUHlfiiciiOfi. in^ialk and niainlaifis recordinf. 
publii: Mm and ^oynd reidiorcing systems, $]i^0m Kirk of siydeni mm\^. 

(jmlijlalimi BA desirable: dcclroniC!^ and mk) txpmtmi niiindaiar\. 

Smttr iif FiM'm^ One p^r lOP f TF enrollmtjiii Smc duiir^ m k shared 
u\\ ptm\\6. \^\ \c\mmmMh m 

Manigef.Gripliic^ 

SQiiirf f)/ ^)nk (unsiili^ ^iili \'\\m^ i>n ^Hphie m\\ fmtimm ;ind ^iiper 
i/p^ttufkofidchfiicalp^r^onnel. 

tMniplf^ f)/ ■ PriHite pfnfei^Htnal cnnuiiijtHin t'nfiLcrfiin^ cr^-ahvt' iippliaiion^ 
of irapliic d^ign for facali). siudenis and uiher cknl^ on k.(\\m\ m\ mkm piAm 
rdaiinf (0 pmdurikin iil lirmor^ Igr iii^tfyciion. ^h) -ml piibiiciiiiiifi: prepares prt' 
linrii!l-!r|i ^kdchfv uullincs ml f\\M\q\]Q\] dun^nii^ r(>i?njiR:i!r'. m\ \tip<'f' i^t^ 'he ^ort 
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; graphic ariftts, ^raf^men and other personnel; grains grapfflcs personnel and evaluaies 
their perfbrniancc; maintains quality eontro! and ^ihetic standardii mainmns stacks of 
supplies and recommends purchase of equipment and supplies: maintains production rec- 
ordj- assists with courses, workshops and inservice programs for faculty and students; plans, 
designs and produces graphic materials. * . ' 

QuaiiflcQiions^BA, BFA, MA or MFA with experience m commereial art; must show 
■ evidence of competence in all aspects of graphic production. 

Number of Positions--Qm per institution or campus. At a college with enrollment less 
than 1,000 FTE, this individual may be required to do mainly design and production work 
and to supervise student assistants. 

Gfaphrc Artist - — 

NQiure of ff'or^^Prepares artwork for non-prgjecled charts and displays and for ^ 
transparencies, slides, flimsirips, mbtion picture titles and animation, and television graph- 
ics; must be capable of working independently on assignments with only general supervi^ 
sion * ' / 



1 Examples of Work Vorks from, sketches to render nnished artwork for charts^and 
displays and for projected medW prepares lettering for visual media; opferales equi^eni 
such as typesetting and transparkncv makmg machines and vertical process camera; per- 
forms routme mamtenancif on equi^nt; supervises work of student assistants. 

QuQlilwaUons BA or BFA desir&fek, commercial art experience mandatory. 

Number of Ponthm Qm per 5.000 ETE enrollment. Additional artists or.draftsmen 
will be required ai mmiiuiioils doing engineiring drafting or a large volume of pubUcations 
and publicU> v^ork 

Manager, Photography 

Sature of Work Consuhs sM\h cheni. on phoiggrMrhu^ problemi. and supervises v*ork 
of technical personnel 

Examples of Hork Pnmdes prnfe^sional con^uhHtu)n lor fWuliv. studenis and other 
clients on soluiions to (echmcal and esthetic problems pertaining to still and motion picture 
photograph); coordinates and '4uper%ises the v^ork of photographer^ and orhef lechnicians: 
prepares story hoard and shooting script s^hen not provided bv citent: irarns phoiographic 
personnel and cwiiudics their performance, maintains guahi% control standards: requisitions 
supplies, laborators services and eyuipmeni. mainiams pruduction records: develops ac^' 
countabiiiiN s>siem and maintains secunts tor faciluies. equipment and supplies; assists 
with courses, workshops and inserMce proMrams for faculiv and students, performs ans task 
assigned to a photographer or technician 

Oualifhaimns BA, BFA. MA or MFA ^iih professional photogruphic experience; 
must sho\% evidence of compeience in all ar^is of photographs 

Sumher uf Puununs One per mstnut.on or campus^ At college u,th enrollment of 
less than LIKK) VJb this induuiual mas He required ^> perlorm ..M phoK^gr.iph.c assign^ 
ments himsell and siip**rvisr sttirlf'n' uiis \ 

Photographer 

Saiurt oj Hurk Prudui-ei* a vudr varie'v slii] n^ou>yrHph^ -nd short mtir^^^n pic^ - 

lures largeli. tor m.i ructhm.il pnrp^.s.^. w .p,,hh' o( s.*,fk,n^ .nH^.p^-nH^ntU .>n as 

signments with nn\\ general AUperusinn 

i)tlu;r lyL^iralivc '^lihjf•■ f m '^nnn . ' ■ i,.a ■,. io L ...a ^vh,f. j^a , ^hw 

' . *~ *J « t «^ ^ 
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negaUve^ "makes Uqc and conUHUoifS*forie copies and macro'" photographs in blmck and " ^=r^ 
white and coldn operato 35mm* ^ 1/4 and ^ % 5 still ^meras and lGnini Mid spper 8 mo- ; ^ p. 
lion picture cameras and accessbri^; processes and prints black 'and while and'cblor roll ' % 
and sheet films and produces black and white and color prims and slides: scripts, ^hoots, 
edits and assists wiih sound reconding for instructional motion piclures and film segments, 
slide/tape programs, filmstrips and mulU-image productions; performs rQUtine maintenan^ ~ 
of eqiiipmcni: supervises work of student assistants. ' " " 

Qualifications A or BFA desinibl^ varied professional phplographic experience 
mandatary. ^ - ' = 

Number of Positions =—Qm per 5,000 FTE' enrollment. Additional ^hoiographcrs or ^ ^ 
technicians will be required at insiiluiions requiring specialized phoiographic services juch 
as photomicrography, photo-instriJ when public relations photdgraphVrpo^^^ T -7 

iraits\and identificaiion pictures and athletic films are produced in the media services unit 
Some large universities having a separate film production unit may include instructional 
motion pictures and lelevision film as responsibilities of that departmeau 



Managtr, Printing and Duplleattng . - 

Saturt of Work Cgnsulls with clients on printing and duplicalmg needs related to 
insiiruction; superMses v^grk of technical personneL 

Examples of Work Provides praf^ssional consuliaiion to faculty, students and, other 
client?* cuncernmg uppropnaie reproduciion prQcesses; coordinat^-s and supervises the work 
of duplicator operators and other technical personnel: trains personnel and evaluates their 
performance; mamiains quality control standards: maintains slocks of supplies and recom- 
mends purchase ol equipment and supphes: mamiams produciion records; assists with 
courses. N^orkshups and mservice programs for facull> and students: operates equipment 
to meet all duplicatmg and reproduction requirements.^ 

Qualijkauons BA desir^ie: lechnicul experience; m commerical duplicating and 
printing mandators w - _ ^ 

Sum her nf Posit tun One per institution or campu^ \t a college ^Hh enrollrneni of 
less than LOOO FTb. ihi^ mdiMdual ma> be required to perform, all lechnycal functions artd 
to supervise student assistants. (Thiss position mas not exist vMihm some ufirvejsities^ having 
established printing departments U here y strt^ng cenirali/ed prmiing faciliis exists, thr 
supers is4>r ot graphics uill proh^ihls he the hauon person responsible furcarrvi^g through 
on reproduction projects In such cases the Division of Technological ComrrLunictftions mav 
no\ include a printing und dupliciJhnv functu>n) \^ 



Printing and Duplicating Technician 

\ature (if rt f^f4 PriKiucc^ tmishcd hot>klets. brochure^, h. > n do ui sheet?* etc trom cop^ 
prepared hv iiraphu and phtUoyrMphK per^^nnnel an<i clieni^ / 

ExarPtpies i>l ^^ork Prepares hnc and haltttine ncgaiucs \\om camera -reads cops, 
makes plates tor off set printing, uperaies oflsct duplicators jnd presses, collates, trims, 
slHchc^ and or ring hmd^ finished mait'ri.iK, pcrfi^rrrts rwfunn** m.nfuenUnce c^n eMi^'prnent, 
'^upef'jises v^4>rk ol student assisi.iniH 

QuaiifUations - - \ ucaiionai iraining and experience nmndaLuf) . 

\ umher (}J Pij^itiiifj^ One per lOjHK^ } Tt t'nrnllr-TU'ni Xdditu'njl U'vhriKi.ins udl he 

needed at msii tut ions nut pri)v.iding aener.d prinimg scrs ices At somt: \p tUuM«>n** .dl prini = 

ing and duf^i iny vasN he druie hs iK' rnlrali/cd prinitn^ dopjrif ' -rxt 

need nt »i bv pf tdcd hs i f )t i t-n , 1 1 I n i j-i,^ 'fiM Corr^n? i - 
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Summary. ^ 

Figure I provides * model media prgductiqn semc^ organizatiori that can He expanded 
Of reduced according lo the- size and special requirenients of each college 6f university. The 
suggested job descriptions are' repr^eniative oF actual positions found at the rnsiitulions 
surveyed and space recommendations are. Indicaiive of what should be considered the 
^ninimum amount of spirce a^eded to serve small to medium sized cartipus, i 

. PRODUCTION POLICIES 

; In conclusion, it seems appropriate to review some areas of produciion policy thai have 
frequently caused confusion and conflict on campus^. 

Copyrigbt 

^ In local reproduciion of, materials for instruciirtial or other public use, care should be 
taken to seciire permission in accordance with copyright regulaiions. 

Propritta^ Rights 

It IS ordinarily assumed that all rights to maierials produced by a faculty member or 
e{nplo>i^e a part of his regMlar job belong jo the institution, unless comracted otherwise. 
Likewise, it may be expected thai rights belong to the individual employee when materials 
are prod uced on his own lime and wiihout the use of materials, equipment or facilities be- 
longing to the irrstituiion. h is important, however, that policies be established by whfeh 
speciRc trfses r^ay'be judged. 

^ . * . ^ Residual Rights 

PuiicteH Hhould be deierm^tned tq pruieci the nghts of faculiy and stpff membefs^whtn 
locall) produced materials the) have produced, uothored or participated ifi are published or 
used beyond the purpdse for which th"ey were originaily intended. The individuals affected 
should participate m decisions regarding such addiiional uses and agreemeni should be 
teached regarding ru> allies or other corn pen sat ton , 

Teaching %^ Production 

tnicterrfc) and .qualitv demancl fulUtime prole^ional producers, photographers, graphic 
ariisi!% and' tech nfcians; but when leaching is also involved, connicis of interest can arise 
\^hen an indinduaf repuri^ lo more than ope supervisor and is expected to allocate his time 
eqyitabls bcUqm dirrcreni sphe^res of responsibility . ahe quality of either the leaching or 
the pruduction Ifas been k'novvn to deienoratfc. Definiie policy guidelines are important in 
such cases. e>f>ecjajls v^hen mdivrduajf* ^uld dual academic and' lechnical or adminislraiive 
appoihiments ^ • % . ' ^ ^ 

^ . " . ^ ^ . 

,\ u ^ .Student Help 



^niH can learn a great deal hv working in (he rnedia prod^^win center thi?* is. in 
facL (^^^tv4) rffusi pro^tf^slu^a^ m the Held got their ^luri Bui because uf the high turnover 
each s^^/ students require considerable mure time to [ram th*n permanent personnel A 
good rulfe.^^s [0 eraplov ;i lulJMime '.adre t)l pruteHmonals m kev positions, then supplemeni 
the HOrk ©f (huse ke> induiduiiK by us^igmnM '^Uidenis iniltalls to joh^ requiring a minimum 
u! experience. The mure able '^fndenis mav then bc jolaied inio more respun^ible jobs as 
thrv return in *iUhHeguen* vf^u- 

Charging fm Senicp^ 

Some insiit ut i<ins unfiefv*.r,fe H,,Jge!urN support to the rned»J center that ull produc- 
|M>n Hf?rv ice*. ?«>r iHsf rui f iruvfl if*d f^-ljHeH purp('^»'^ T^?* priMMltni frr** ^si rh^rge ( )ther 



. media cenjei^ are forcrf to charge^ individual users or users' departmental budgets either a 
^ fixed ^'catalog" price^t)f to invoice for lime and materials or for materials only. Differential 
are often ^tablished, charging l^s for materials to be used for instruettori and more 
for materials intended for other purposes. 'Free service encourage the use of media, of 
£QUT%^ and reduce ^e yr^ouni of bpokkeeping an^ billing require of the media center. Re- 
gardl^s of institutional requirements, charging and bijiing'poticies should be KtabUshed, 
published and uniformly adhrfrad to. - \ 

R^arch'E0d Publication ■ ' 

Polici^ ihould be establiriied to determine whether or not materials will be produced 
ife^!^ duplicat«l >^the jne^^ 

'- 'projecis or faculty members dQeymenling res^rch projects or preparing manuscripts for 
outside publicaiion. If such wopk is done, it must be determined wheilier full chargri will be 
assessed or whether ihe indiviaual pays only for expendable materials consumed. 

Do-lt-Youmif / 

Teaching basic production skills lo facuky members^ sludenis and employees of other 
departmenis encourage iBem to make and use more audfovFsiial materials. But at tTie same 
lime, tnslruction and consulting advice encoOrage other departments lo establish their own 
media production, facilities thai often duplicate ihbsf of the media center. High-level policy 
^ decisions are necessary on the que$tion of centralizaiion vs. deeenlrayzatibn of production 
facilities. equipmfirTi and perspnneL Perhaps an ideal compromise reached on some cam- 
puses is 10 establish centralized coniroJ ot media produciion, including purchasing of equip- 
mem and sappli^. while providing saiellite centers in arras on campus to serve clients 
mosi conveniently 

j Pf rsonki Worfc , ■ . 

\ frequcntl) staled policy is thai employees of the media center may use institutional 
^'equiprnent and faciiities afier ^ork hours for personal production work of a n on -commercial 
naiure= Wedding phoiographs or poriraits for sale would be prohibiied, for example, but 
phoiographs for exhibiiron in an art show would be permitted even encouraged ---as evi- 
dence of professional growth of the individual. Specific polici^ should be formulated lo 
j cover production of iiems that may compete with private industry such as political cam- 
paign posters and hierature, uhurch programs, club newsletters and personnel siaiionery 
and grecimg cards If such prujecis are allowed, in no case should expendable maierials be 
used that have noi been supplied or reimbursed bv the individuals concemed. 

CAPITAL EQUPMENT 

Our survev of Lollege and university media praduction ceillers revealed the following 
Items ds represeniative of major equipment needed to meet esiimaied minimum needs at 
levels 2 and J Certain iiem^ will noi be required at all centers; for instance on campuses 
where all printing is Lenlrallv done, none of the pryiling and duplicating equipment listed 
will he applicable to the media services Uenter. Nfi^on picture production equipment may 
not be needed at instrtuiions served hy a separate lelecommumcatmns facility= Only the 
iarg^t--or most remote campuses will be able to justify the ei^pense of purchasing and 
maintaining aulomalic contmuous photographic processmg machmesi but in canes where 
the workload requires, such equipment is desirable todeed, 

In manv instance.^, at leant one y given item will he required in meet minimum 
service needs. resardles> tM the sue of thi* m^fitution Hrom an analysis of equipmenl^Fwned 



PRODUCTION FUNCTION 31 



1 



by existing media production centen wa have atlempted to provide quantificalion guile^ 
lin^ that will provide an intelligent departure point for esiiinaiing the needs of a gii^n 
college or campus. Note thai th^e items are housed and used in the media production cen- 
ter. This list doe not include equipmeni housed in the general e^ipmenl pool and availaile 
for use by other departments and by studenu as part of regular classroom instruction, j 



fiems 

Airbrush and compressor 
Binding'machine, plastic ring 
Camera, animation— slide, filmstrip 

^^,.and,motion picture 
Camera. J5mm single-lens reflex 
Camera, 31mm half^frame filmstrip 
Camera, 2 1/4 reflex 
Camera. 4x5 view 
Camera, photostat 
Camera, Polaroid 
Camera, copy. Polaroid and 4x5 

^ Cameru, process copy, up to 1 1 \ i4 
Camera, rnoiion picture, super 8 
Camera, motion picture, 1 6mm si lent 
Camera, motipn picture, 16mm souftd 

, Coaler, wax 
Collator 

Composer, tvpe. photo/optical 
Console, mixing, audio studio ^ 
Copier, office type 
Dissolve unit, 2x2 slide projector 
Duplicator, cassette laptr 
Duplicator slusc, Lusseiie tape 
Duplicator, 1 , 4" tape 
Du plica lor. offset, up to 1 I x 17 
Duplicalor, ejeclrostaiic (Xerox) 
DupUcalor, mimeograph siencil 
Duphcator, spirit master 
Duplicator, slide and nimstrip 
Drill, paper 

Drver. wontinutms, phuiu print 
tdHtuf, motion picture, super H 
hdilor. motion picture. 16mm silent 
b.ditor. m\)iion picture. 16mm Koun<i 
hnlarger, phoiu, up to ^14 
bnlargcr. photo, color head J x ^ 
Jogger 

LaminuioY. cuniinuou^ roll 
Lights, phuig sludiu 
Microphone, studio 
Miter, audio, porta hie 
Mi)unier utter. J5mm nluie 
Plaiem.jkcr. olTset, auiom.iiK 



Quantily 
1 per institution or campus ~ 
I per institution or campus 

I per institution or campus ^ 
I per photographer 4- 2 spares 
I per institution or campus 
1 per photographer 
1 per institution or campus 

1 per institution or campus 

2 per insiiiuiion or campus 
I per inslltulion or campus 

1 per institution or campus 

2 per institution or campus 
1 per institution or campus 
1 per institution or campus 
1 per institution orcampus 
I per institution or Campus 
1 per institution or campus 
1 per 10,000 FTE 

I per 5.^0 FTE 

^ per 10,000 FTH 

I per 10,000 FTF 

I per 2.000 FTF 

1 per mstituLion or cumpus 

I per 5,000 FTE 
per in,(X)0 FTF 
1 per 10,000 FTF 
1 per lO.OOO FTE 
1 per 10,000 FTE 
1 per mstituiion or campus 
1 per msiitution or campu** 
I per 10.000 FTh 
1 per mstiiution or campus 
1 per instiiuiion or carripu^ 
1 per phoiographer 
1 ptT msliiufiOn or campn^ 
! per institution or cHrtipij^ 
1 per inslMUliOn or * inipii*^ 

12 per 10,000 FT^ 
^ p|r ^.i)(M) } T I 
1 per vOOO FT h 

1 per iris!itM!i«*n nr v.iTiipui. 

' per mNtjUMh'n .»r i n>p.. 



\m PRODUCTION FUNCTION 



'Pif€ss/dry mountihg 

Pr^s, printing* proof and sign • % 
Pr^, titling^ **hot** type 
Processor, contiriuous, b & w roll filni 
Proctor, continuous, color roll Olm 
Proc^sor, continuous, color prim 
Proc^sor, continuous, motion pictufe film 
Processor, drum, color print 
Proc^sor, stabilization* b & w print 
Projector, nioiion picture* super 8 mag, 
sound ^ 

Project^ nnoiion picture* 16mm opticJl/ 
mag. sd. 

.Projector, motion picture, 16mm, interlock 
Projector* opaque, enlarging/reducing 
Projector* overhead transparency 
Projector, filmstrip 
Projector, automatic, 2^^sjlde 
Programmer, multi-channeL 2x2 slide 
Punch, eel, animation 
Punch, binding* plastic ring 
Recorder, audio cassette 
Recorder, audio cassette synchVonizer 
Recorder, audio, 1/4*' tape, studio master 
Recorder, audio, l/4"'iape* portable 
Recorder, audio^ 1 /4'* tape, magnetic 
synch. 

Reeorder. magneiic film. 16mm, synch. 
Saw, table or radia! arm 
Saw, jig 

Stand, wopy, still photo and super B 
Speaker, monitor, studio 
Stitcher 

Sign-muker, embossed letter 

Table, illuminated, viewing and stripping 

Table, drafting 

Transparency maker, ihermtigraphic 
Transparency maker, diazo 
Trimmer, paper, guillotine 
Typewriter, electric, orflce 
Typewriter, large=type 
Wushen photo print, to \ ^4 



2 pei^lO^OOO PTE 
I per institution or 
I per institution or 
I per institution or 
I per institution or 
I per institution or 
I per institution or 
I per institution or 
I per institution or 



campus 

campusXopticnal) 
campus (optional) 
canipUs (optional) 
campus (gpUonaO 
campus (optional) 
campus 
campus 



\ per institution Or campus 



J per 
I per 
1 per 
I per 
1 per 
8 per 
I per 
I per 
1 per 

1 per 
r per 

2 per 
h per 

1 per 
1 per 
1 per 
1 per 
1 per 
4 per 
1 per 
I per 
1 per 
! per 
I per 
1 per 
1 per 
1 per 
I per 
1 p-r 



institution 6r campus 
institution or campus (optional) 
institution pr campus ^ 
institution or campus 
institution or campus 
10,000 FTE 
10,000 FTE 
instituCion or campus 
institution or campus 
5,000 FTE 
5,000 FTE 
10,000 FTE 
5*000 FTE 

institution or campus (optional) 
institution or campus (opiiona!) 
institution or campus 
instiiLJtion or campus 
10,000 FTE 
10,000 FTE 
institution or campus 
institution or campus 
5,000 FTE 
graphic artist 
10,000 FTE 
10,000 FTE 
institution at campus 
office 

10.000 FTF 
insiiiuiion <^r campus 



The Tdecopmunitation Function 

GHARLES.P^tSQN, Soutlieni niinpis Uiiversity 
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C^omrnunicatio^is a m^or process jn educfftipn and social interactiorf. Thh prQcess Js a :\ 
circular, ongoing transference of meisages Ej^|tv*^|en sources, thg experience of the sender 
and the r^eiver affecia thr shape and meanm|* of the message, What a communicatpr 
. brin^ to the situaiion from past epcgerience dtWrrnines to a large degree the. ef^ntivgngsS ;^ - ^ 
bf the comrnunicatiori. There must be some congruency of experience betweln ithi sender ^ 
and the receiver or ijie message will get through but the meaning will not. The shape of the 
message is couched in a mixture of three domains: the eognitive (intellectual), the afftdtive ^ 
(emotional) and the psychomotor (physical). 

Whenever m^sage transniission is conducted, all ibmains of learning are present at 
some level A television lecture may have current and precise information and yet the mean- 
ing of the message will be blocked because only the inielieciual aspeci is taken into con- 
sideration while emotional and physical aspects of productipn are ignored, ^ 

The transference of meaning is limited by the senses. We cannot read people's minds; , 
we can only shape meatiing within^the constraints of the senses. Sensory and perceptual T 
^pects, which have rweived much study, are^also considerations which need further re- 
search, particularly in terms of the communicalions process as it relates to tel^isWh/ ' 

A bi-seniory channel for communications as well as a practical medium^fo^-jlearning, 
television remains viable^ ^having much potentiaK and should be a highly prized >esoiifce, ^-^^ 
^ The use and misuse of television have lefr a wide variety of attitudes concerning its place"^ 
in education, lis lechnological compatibility, expense, the need for trained specialists and 
the alUconsuming production irapaeity make this mediu^m a difnculi one. TechhicaL elec- 
tronic problems in television are probably the easiest to work out. A wide variety of equip- 
ment is now available in both black-and-whiie and color, ranging from inexpensive equip- 
ment available <br the novice through various levels of sophistication to professional equip- 
meni requiring iruined technical personneL ^ i 

A commitment to producing television programs on a campus means there /must be 
enough resources available to consistently do an adequate job. The medium of television can 
be considered a monster which is constantly consuming ideas.^alent and materials. Once 
each production is completed, all the resources are scrapped and another production must 
be as^sembled. Until the present easy access to video tapes, each production was presented 
and then it was over. The total production existed for a moment and then was gone, making 
every production ephemeraL unlike hard copy which one can review, study, compare, skim 
and portden With videotaper-a more permanent product is possiblein terms of having the 
produciion accessible to^ faculty and students. This helps alleviate the problem of the aIN 
consuming monster to some extent, but the possibiiity of storage and retrieval of successful 
productions should be explored. Depositories for videotapes are being implemented hoih on 
^^mjguses ^Td^regionaUy, but noi^lp the^teni thai films are now available The tran^^f 
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^videbtapS to filriris a possibility itsjfelF for efTectivrand^gsy han^^ but, even' so, tK© 
asiablisHment oF deppsiioriei, musing good storage and retrieval, will*1ielp conserve produ^ 
ticn r^ourceSv 

Educational television and ^instructional television have gredt potentiaL ^dubational 
television— the programming of materials for the generalized public ofiall ages^is found 
mostly in brdadcast television/Laiely it has expanded through ^cable television and vid§o- 
tap^ available through public libraries. Coi^sjderable expansion is still possible. With the 
cjevelopment; of community antenna systems and closed-circuit networks, more channels 
are available for home viewers to select as prime: vehicles for educational television, 

'4lnstr\ictional \elevision=-that programming which is designed with specific objectives 
fof '^tticular^p^ more towards closed-circuit and pof table lelevi^ijon^ 

AU too often>M^^^^ televlsioii Has been useU for promoting and pre|ervirig lectures. 

This style of production has been deadening to the status of instructional televisiafi. Students 
cannot accept such program mmg, * 

; Due to the learrfjng characteristics of students and the complexity involved in good 
.co^nmunications, as well as the slick productions available on commercial television,, in- 
structional television must be produced in ways more appropriate to the medium of televi- 
sion (the talking face is out!). If insirMcUpnal television is to^be used to its best advan- 
tages, then the visual work musi be^produced with a high percentage of images that have a 
message. Many 'graphics and a wid^ v'sfriety of visuals are needed in any instructional tele- 
vision production. The visual image must either support the verbal material or be so specific 
that the meaning in the message is evident when viewed. 

Learners of our contemporary -age ar^ sophisticated television viewers and, thus, cx^ 
pect such aspects of television as: variety* that does-* not lose consistency; -action which 
avoids busy sequences; the use of color; shois which have been established with much close 
work: shori, concise presentations: humor which avoids the ridiculous, and the personal 
approach. Leurnerjs*wi 11 accept some poor technical qualiligs if the production quality con- 
tains these aspects. Learning is best fucilituted when it is specific to the point of requiring 
active invojvcmenl resuliing from the prcscniaiion- Instructional television can be motivai- 
mg at the atTective level 

PROBLEM AREAS 

Some material is not appropriate for television. For example, television is a poor me- 
dium for conveying the printed word, fi is very difncult to see sentences and paragraphs on 
television;' only phrases and uties work well. When charts, maps and graphs are used, an 
overall view of the muierial does not convey the message clearly. The meaning can be better 
derived by focusing the viewer's attention on thai particular portion of the visual the in- 
structor is highlighting. Productions are moving more toward tight. %-lose shots that afford 
more efficient study of materials. 

Sirtce the verbal maierial in the audio portion is usually needed to convey much of the 
cognitive material, the sound production needs to be given precise attention. All too often 
in portable television work in the classroom the microphone picks up revefberaied sounds 
rather than direct sound from the source.^The difficulty in understanding the playback form 
is extreme. Closer placement of microphones and the use of directional microphones need to 
he encouraged. Often one needs to correct the problem only by using an ex i en si on cord. In 
studio %vork it is usuuily corrected by using a lavalier microphone 

STUDIO TELEVTSION ^ 

Stydio lelevision is udvania|eous tor caiT) puses (or several reasons: 

•V\hile the on-campus, closed-circuit syslem is the most diftlcuh areji to deal with for 
mstruciion. other upphcaiiuns can be managed through the closed-circuii system, such 
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'T';"'" ° ^ as. in-senWfi^? work for faculty: sports ev^nlir tealing, and" special avfinls, iricludmg^r' 
V*;\ graduaUpri, i^pnvocatiQnMnd public adaresies. ' 'w. . ' , 

• A second! function of a studio facility is the production of videotapes, such as ta^s for - 
portable classroom equipment and other studio pluyback facilities. These tapes are pr5^ 
duced as u service to faculty and ace often produced in cooparation with faculty mem- 
bers, Studiorproduced tap^ can be used at the-acinvenience of each faculty member and 
:.r the mutcriurl on the tape can be mom closely designed to accommodate specific needs. ^ 

■ •"Studio prdduaions are usually slicker than pdnablo productions. Multiple cameras with ^ 
" iheir vartows advantages of superimposition, splir screens and oth^er special effects can* ^ 
_ be highly^ulili^ea Tighten better focused s ^ 

^ydib'^flroawcitonirttio^e^ 
onaijdicnces are uiually notavdlible. To compeniale for this, there has been a trend toward ; ^ 
retjwring on^imi or ort^iimc student involvement m activities i-elated to the prograrii. iris 
difflciilt to find personalities who can su^essfully, handle this type^f environrfient. Studiq^ 
talent need to have Rnpwledge of their subgect and of teaching, as well as^ Uiat personal 
quality which is qaptivatmg to the audience, \ . 

_ Studio tdevisioft, .^bolh broadcast and eloscd-circuit* can. range widely in coniptexity^ -^ 
from one professional usirig-student operators, to complete facilities and a stafT of adminis- 
irators, engineers, production worker and on^eamera personneL Established controlled 
viewing areas and equipment which is permanently set and which usually hasjhe capabili- ^ 
tics of doing soirnething more than a single camera atid video recorder can are indicative 
of studio television. Lighting an4 sound capabilities are usually better'controlled. Multiple 
camera hook-ups. are jnstalled, Some cameras are conUoUed rernoteiy= from a consoie-and~^ 
others are operafied by camera personnel, 

PERSONNEL 

The professional staff of a^studio should includt^ people with training and experience 
in adminisiraiioin* electronics, television production and teaching. Small facilities will need 
to employ persoms with two or more ol\these lalents in order to produce quality programs 
within their budget, ■ 

Adiniiiistration , . 

^ Administfation requires knowledge bf budget planning, public relations, overseeing of 
'personnel and general knowledge of educational processes. The administrator needs ^o be 
givep a prominent position, so as not to be swayed or pressured by any one person or group. 
In some cases ifiis will require His being placed with ihe vice- president and in others it wHI 
require placemenit with a strong media director. Administrative freedom is needed so that 
the administraLor will not get caught up in semng a* new needs orf campus to the exclusion 
of others. 

Technical 

Technical personnel are needed for the smooth operation and maintenance of equip- 
ment, In sopfjiiticaied systems people with engineering licenses are needed. With less so- 
phisticaied sysierns, a lechnical worker should have sufficient training in preventive main- 
tenance in order to troubleshoot problems with equipment before complete breakdowns 
occur, He-^shouW-have access to and be able to use several pieces of test equipment. A 
moderate amours of benchwork should be pan of this training. This person should be able 
to adapt to changing equipment and facilities. He should be versatile in order to obtain the " 
best possible qualit> conirol on the final product, while being able to work with facilities 
which might be considered inadequate, 
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Production^ / . \ ; v , jk^^^ 

; - . ProdueUoh personnel musi be proncient in grades, staging, sound and acoustics, ' " 
' V Jightin^ pholQgraphy, ca^nera operations and the use of miake-shift props. They need ^ be 
= creative and inveritive antf able to perceive the product desired by the instructor or- dire^or 
; who is organizing the production. In aircases personnel with .teaching experience or train- 
^: ing dad be of grtat help in produQing effect 

' Talent for studio televisiommust have knowledge of the subject, rappori with the view» 
^.ers-and ^nexibilit3^.,-Kriow!ng-one's-^suy 

and visually. The best visuals can then be chosen in terms of*the meanihg which is to be 
conveyed. Together, the television staff and performers can design the most creative ap- - 
proaches and combinatioiis for the visuals. 

Rapport between the talent and the viewers is accomplished through previous contacts, * . 
plain talking during the presentailon and the use of humor. If these three factors are posi- 
tive, the chances of relating to the viewers can be increased. 

Because television is a one-way device for communications, es^blishing rapport is not 
as easy as in a two-wayMnterchange. Assessing the effectiven^s of the. presentation is a de- 
layed function requiring many hours or days. It is difficult to have good presentations with ^ 
performers who do not project well on television. However, it is difficult to detect good- or 
bad talent on camera until auditions have taken place or until several pi^esentations have 
been viewed. An unresolved problem is what to do with the expert who is the only one who 
knows the subject but who does not come across well on camera. Many atiempts have been 
made to subsliiuie talenu to use parts of the expert's presentation and compensate with a 
heavy overlay uf visuals, or to resort lo actors. None of these methods has been found to be 
very successful " ' - 

Talent must=be able to work under pressure. This entails flexibility concerning time 
consirainis, equipmeni failures, staff personalities and unsatisfaclory visuab, 

EQUIPMENT . 

Two variations of the studio control room style are mobile units and permanently sta- 
tioned equipment in large lecture rooms which is usually instructor-operated. Mobile units 
most often consist pf a van that is completely outfitted as a studio ^jHffi>ecording equipment 
and mo njip rs and cameras for video work— both outdoors and in buildings not otherwise 
arranged for television, Some vans record on location with tapedecks; others transmit a sig- 
nal via broadcast channels to the parent studio. 

Lecture hulls can be equipped with either single or multiplg-^mera arrangements. 
Sometimes tapedecks are connected w iHai this direct-teaching on television can be dm- ' - 
plement^d at other times and places. 

To facilitate viewing by the learners, multiple monitors are distributed throughout the 
main lecture halL Sometimes other lecture halls are connected to the same facilities in o'rder 
10 expand the coverage of the television lesson. 

A fast-growing area is portable classroom television. The equipment is easily carried or 
moved around by carts and is available for use by both professional personnel and students 
fn^the educational system: The equipment for this type of television is being developed at a 
high rate and one of its main advantages is that it has been built for easy use. Both reel-to= 
reel and cassette video recorders are available at reasanable prices in black-and-white and 
in color. Special adjunctive devices are kTso available in poftahle styles to h^lp improve the ' 
V id CO pro due L 
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own particular merits and, thererore, botK are recommended for inctusion in a large group 
* roon^dispiay ^stcm. Ceiling recessed, eleGtrically controlled, front prdjectlon screens aire 
,-preferfd to the manual, pulUdown type and glass or plexiglass rear proj^tiofl screens a¥e 

preferred over the flexible vinyl type. The use olf rear projection n^^siiates afiditional 
. space for housing projectors and rdated equipment. If space is limited, special projection 

lenses and ^ "light folding'' proj^tion system using mirrors may be employed, 

€i^Qtic conditions, j^pecially temperature factors involving cooling or air conditioning 

of spaces, are greatly influenced by projection media. Maintaining proper oxygen content in 

the air is a negligible problem, but cooling problems necessitate introducing larger voU^^ 

umesofair. 

--^--^^Heat^ir^generated by^lt^^ and electron ic equipment- a t^the^rate or^^ 
per watt.* Lamp wattage for various media range from 300 to 3000 watts or more, present'^ 
ing a wide differential in the amount of heat added to a particular environment. Calibra^ ^ 
tion of ventilation equipment to offset additional heat generated by projection is necessaty. 

Several kinds of ductwork systems apd fans capable of quickly responding to increased 
heat loads are available. It is important to provide for adequate ventilation; failure to do so 
leads either to an uncomfortably warm environment or to an overburdened cooling system. 
Because ventilating systems are noisy, they should be located at some distance from the 
room they serve, lest they interfere with instruction, Sound absorbing material ma J have to 
be used to line ductwork to eliminate the noise. 

Solid-state television projectors, monitors and receivers involve relatively few special ^ 
^problems for environmental design oi^er than those already mentioned relating to light and 
^bre factors which must be controlled. 

V Ma^ny lypes of instructional media produce noise which may h'amper communication 
if ml controlled. Unwanted sound produced by the media can be eliminated by isolation, in 
p™icular by enclosures for all projection equipment. Permanent booths can be installed in 
large group spaces for both front and rear projection. In addition, rigid, fixed, rear pro- 
jection screens should be gasketed, sihce they are most susceptible to sound leakage. All 
projection areas should be lined with sound-proofing material and entrance and exit-ways 
should be solidly constructed and gasketed. 

While sound ideniified as noise needs to be eiiher absorbed or masked, oiher sounds-=^ 
voice and audio prog^m sources ^ery often need to be amplified to be audible. Electronic 
call) reproduced sounds are required in most learning spaces ^nd provision should be made 
for their distribution. / h 

A ^'centralized" sound s>stem designed for use with all media, and "tuned" to the 
room's frequencies is desirable. High=quality equipment with a reproBfuction range for full 
intelligibiiitv and high tonal quality is most important. Such equipment must be hous^and 
located to provide even distribution of volume and quality throughout the entire spa^ with 
no feedback. Amplified live speech should appear to be coming from its source. Record and 
tape plavmg equipment, where necessary, ought to be within ready access and control of the 
instructor Stereo sound sv stems might also be provided, should the room's activities necessi- 
tate the playback of siereuphonic recordings, The use ut a low leveL distributed sound sys= 
tern IS usuallv recommenijed npls fi^r rntuTis w-huh hu^f e^*'t'rn(^n:ill v ceilings and a 
nai floor. 

Small and Viedium Group Space 

The Helt crint;nnt'(i ( iH^srnnrr^ faCiliU i^y x M) ) ;ici'nrTnTi(Hl;Hing K)-40 people (1^ 2^ sq 
ft /student) remamN a m:i)i>r O'miponent in xht^ ediic:ition:il sv^^tem t(>da%, Mlthough its 
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character is ever-changing due to varying kinds of experiences now taking place jn ed^ 
ucation. In such a classroofn the teacher may choose to incorporate overhead,\sh'de, Tilm- 
sirip and film projectors and videotape recbrderi and television receivers to enhanie learn- 
ing* Audiotape and phonograph recordings may also be an important aspect of his teaching. 
If a majoT adjustment in the room, is necessary to accommodate such m^ia, part of its value 
may be lost. Facilities ought to be deigned for temporary and casual use of media equip- 
ment which can be stored and set up as needed with a minimal expenditure of time and 
energy. 

Many problems of the large group space decrease in importance or.disappear in small 
_.,-pr^medium.£OQms, but lighting control related to illumination levels and directionality and^ 
any resultant glare on screens,^ JV monitors and the like still have to be considered. 

^ As with large group facilities, tiatural lighting still represents a liability to media 
projtetion and provision will have to be made for sufficient control of such lighting. Cable 
and conduit may be necessary to accommodate television monitors and special power 
sources for computer-based media. A ceiling and wall raceway system would serve to ac^ 
commodate these services as well as the audio cable to serve motion picture Weaker jacks at 
the front and back of the room, ' ^ ^ 

Climate and temperature controls are important, but they do not present as much of a 
problem 4iere as in large group spaces. The transmission'^sound within the room and the 
isolation o(|^sound from wirboui can be provided in much the same way as in large rooms. 

Flexiyflity of use dicta^jhe exclusion in small and medium classrooms of such medial 
innuenced large group designtetures as pepped floors. Economics usually excludes "spe- 
cial'^ air conditioning, and as mcHtioned easier, remote controlled lighiirig, rear projection, 
sound amplification and special lighting fixibres. However, a degree of variable light con- 
iroL even with standard nuorescent fixiuresj is economicaily feasible by simply wiring the 
banks of lights in rows (widthwise) running f^om the front to back of the room. Tffis way it 
is possible to simply turn off the front row of lights when the overhead F^ojeeior br televi- 
sion moniiors are being used. Similarly, the next row of lights can be turned off during 
slide and filmsirip viewing, leuving the last switch to turn off ifo last row of lights for 
opaque projection and motion picture projection. In this manner, ambient light levels may 
be maintamed as high as possible for visual comfort nnH noieiaking without compromising 
thequalitv of the prn|<^cted imuge 

Individual Study Facilities 

Independent stud> has become un mtcgral part of education and, thus, of educationul 
racilities planning Within the school, mdividuul study taciliiies should he liberullv scaiiered 
throughou! the building If grouped m small clusters, several of them can share common 
rooms, services etc Their requirements on the phvsical plant, such as lighting, acoustics, 
climiitc and engineering lactius, can he more efricientU and ecvmomiCHlK provided v^htn 
arranged m clusters The^ shtujld be located throughout the school in special project 
rooms, with classrooms, between classrooms and in resource areas 

The individual studv unit mas be an enclosed <u semi-encjosed earrei, room, cubicle 
or any other facilitv designed especialU Iht %uch purpiisi^s h.iiever their basic form, these 
learning nicilities should he designed as independent hits of space ^hich ^ill appease 
thp student's ^en^e rsT fefrttoHn|it\ anH minimi/e o^iHrnnt env iroQ^u-nt;<l HistrMct 

The carreU mas be ul the irj<iuional dr%' s;iriet>. herein there is no prinision lor 
eleoirnnic res'^ur-es; thes rr-n h*^ vvef" stations cnptiMning ^p-cinc hiiill in or p«ir',ih|e m 
Hrpenden? untt^ .Mpupmeni (tMpr f.>,^)rder micrMfi. hf* r-ufers T.'Hcfnnp machirfeO. or (he\ 

(dial iir* i'^s. ^fnd vornpuu^t f» I .'^-j !nStri'^*t>on) C » rvf^^j ) | y hi n m f • cwl varirO'Onv; ,^f 
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these units are considered desirable, to cater to individual prerer^nce and to handle various" '^'^"^ 
tasks economically. Carrels with listening and recoriing capability, of the type used in 
language laboratori^, require special ancillary equipment such as teacher consolfes^, moni- 
. toring racilities and tape recording storage. Special provision must be made for conduit 
from the teacher's console to floor box^ throughout the center. 

Quantity- and quality of lighting vari^ with the particular task going on in such facili- 
ties, but overall illumination should be diffuse and shadow-free with 'emphasis given to 
local lighting of work surfaces. Acoustical problems can be solved through the use of head- 
phones. Some areas, such as those used for recording, must be kept relatively free from in^ 
truding noise. .Distraction Xnoise, unnecessary^^ffic, glar%and draftsX shqiild^bejdesigned.,^^ 
out of such areas^. Air exchange must be frequent and temperature and hpmidity kept within 
acceptable ranges. Good ventilation and appropriate temperature and humidUy levels 
should be maintained. . ' ' 

Where computers are used, cabling with aq elevated floor is essential. The computer 
room, if there is one, should have a strictly controlled, dust-free environment which has 
been acoustically treated to prevent noise transmission, ^ 

Independent study carrels are often used as the terminals for computer-assisted instruc- 
tion (C.A.!/) and. in such cases, need to be equipped with devices such as tele-typewritef, 
page printer, screen (cathode ra> tube), electronic light pen, image projectors, tape play- "^'^^ 
back, earphones, speakers and so forth. The terminals may be connected to a computer at 
some centrally located site other than the school building itself If this is the case, high- 
speed lelephone lines arc used for the hook-up from central processor to regional line con- 
pentraiors which direct and conirol messages between centra! protessors and terminals. 
Telephone hnes must be mstalled to transmit signals from terminals to so-called regional 
sites in the buildmg iind vice versa. These are relutiveK uasiK accommodated within exist- 
ing facilities. 

Space requirements for C.A.h include terminal staiion space, machine area for on-site 
equipment, maintenance service area, *;torage areas lor magnetic tape, cards, etc., and cen- 
tral stie space. Information on C^A.L needs is readils available in the literature.' If the 
C,A.l= origmaies v^iihin the school, it js more efncient to locate it near the soj^rce of power 
and air conditioning. For economic reasons, the units should be placed near shipping and 
storage facilities. C A I equipment use creates a demand on the air conditionmg system far 
in excess of that needed for normal mslruclion Lireas. This entails enlarged ductwork mixmg 
hoses and diH users and ma> even require additional ceilin^^ace. 

The cablmg requirements between termmals and central or local control units are re- 
garded as the mo.st restrictive elements of C.A.L Specific requirements are deLarled in 
instrut iiunal Hurd^sare, \ Giijde to AnhiitH turuI Requiremetti. as are Outlines of various 
sv stems of ruulmg v^ire and cable between computer s>stem components Tjoor trench, 
raised floor, cable ramp, undernonr racewav. cellular Hoor, ceiling space, wall raccwa). 
The use of ans of these is dependent an the existing racilities and/<u economic factors. 

'S I V pic a I computer svstem requires ulcctrical power that is gene rails available in most 
buildings I 1 Of 208 \olls^ MUy^ ircquenc> f^H H/). uith general requirements of 0,5- 
I 0 KN^ lor eiich student station. I 0 5.0 lor conirol of communicatu)n unit and 6 0-20 
KVH lor the central computer rc)om Mt>^cvcr. iKc inrrall clectric;0 goN^er dislrihuiion sss- 
iem mu^i proudc lur the adduional dcf7iand on U^'' ^nsuni aw 'indit uuung svstem and 
fi^r (hi.- pr.»h,ih!h' * ^' 'n i \fmum us^c iH ' • J 
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' Equipment ^ : ^ ' 

Television , 

Television is one electronic device which can be used successfully in all major instruc- 
tional settings large (assuming the availability of a TV projector of acceptable quality), 
medium and sniall group and independent carrels, « 

Coaxial cable between studio and control and distribution centers for a ''closed," '*in- 
house" TV system may be easily accommodated by false noors. false ceilings and w^ls with 
acc^sible spaces'for cabling all areas where equipment terminate. Major vertical runways^ 
for cables between noors and a horizontal network of cable-ways would provide building 
.^distnbuiion.Jpie;use^^ transnussion systems should be considered-whirdisfTi^"^ 

by tion is required over relatively long distances. 

Television production has specific engineering requirements which are competently dis- 
^ cussed m a number of readily available publications. A very thorough treatment of its light- 
ing requirements is presented in the lES Lighiing HandbooL^ 

The use of television'm the classroom as a display device requires veo^ little in the way 
^of envrronmental mqdificaiion. Its image brightness is such that it requires no special dark^ 
-l-enmg procedures unl^s it is located right next to a luminal in which case the individual 
luminaire can be wfred to turn off aulomaiically when this TV monitor is turned on. Care 
should be taken that the monitor is not mounied directly against a common wail or it will 
transmit noise in the form/of vibration to the adjacenUclassroom. 

Dial Ac^^ ^ ^ 

u . 

Typical devices for diaUccess equipment include diaL touchtone or kevboard controls ^ 
for selection: earphones or speaker for hstening; leacher^calL microph^T^r or intercom 
phone for responding: tape recorder and/or controls for recording: TV s^reen„for: viewing; 
and on^off volume control switches. — 

^ Space requiremenu relate to two ar^s. user iocation and information storage and con- 
trol areas. User location refers to the ivpicai carrel Infermation storage and control areas 
should be locaied as close to dial access staiions as possible so that telephone lines and 
coaxial cable can be kept as short as possible Dial access stations are usuallv located in 
the malenals resource center, speciHli^eri media classrooms and in selected Independent 
stud) faciliiies * 

MuHi-Facjlities ' - 

A muliKommunicafions s>stem. s^hich provides for audio and video information be= 
tween and among all classrooms, offices and studios of the schooL certainly enhances the 
use or medm m the school plant. Clocks, lelephones, interuom, microphone and television 
jack, light controls and temperatu^rt^^onirols c^n aU be interrelated with such a syslem 
and become an miugral pan of the media 'he school 

Centralized Media C enters 

In Creatixe Pinnmn^ of EduiUtumal FaciUnes \ flaMl < nstaldi discusses m detail the 
concept o( the I ibrarv Communicadons C enter He stales - there a umtv m i he media 
of all cummunicaiion and the hhrarv is strategicalK egNinped to provide ihc^ unifvmg ve= 
hide." ^ 

Castaldi goes on to explain this concept and cilcs a plan devcinprd hs I nuM. (\ Vagia 
nos. \ n. versus Lihrarum. Bro^n I ^niversiiy,.«f^ facilit) capabie ot serMng an ..nrolljijent 
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of 6»000^students and 300 faculty* Table I phows the space allocation for the variofiSTunc- 
lions housed in this' building. It will be^ noted that thfe center includes, along with the 
standard library^associated spac^, oth^r media-oriented areas such asr the copy room, an 
instT^ctional materials production ar^ and work room, self-instructional carrels, listening 
rQOjns,^n office for the audio-visual librarian, a set of conference rooins, a television stydio 
and^pcoduction center and a compiUer laboratory. ■ * " 

Such a 'concept and s^tial coinmitment d^erv^ the consideration of ^ny colleje/or 
university unit of similar jiz& However, this wriler believes that ^number of spedalized 
pr^enlation rooms and suppoit; areas should be added to make optimum &se of this plan. 
These would include a presentation complex consisting of four different presentation en- 
"vifonmeht^^^^^ _ 
flexible presenlatlon room fonimall and medium sized gcd-up^and a conference presentation 
room, Eich room would be deigned for exterisive medfa use; and characterized by an archi- 
leciural d^ign appropriate for the group size dnd proposed social interaction and commu* 
nication pattern. . 

All four of th^e multimedia/presenlation rooms would be physically linked to^a central 
rear- projection area. The largest presentation room would also.be equipped with ajront. •£> 
projection booths The rear* projection facrlity would be functionally linked to a program 
preparation room where instructional materials produced or collecled specifically for use in 
the presentation space could be stored,, set up and previewed before use. The pFeferred; lo-^ 
cation for this room would directly above or below the rear projection room, aee^s^^ble 
by a freight elevator. Admtional components of this preparation room would include a ^ 
photographic darkroom, a n^elec ironies and mechanical repair shop and a set of offices for 
the presentation courdinutof and his slaff 

TECHNICAL AND ENVrRONMENTAL CONSIDERATIONS 
Baste Technical Data:. Projection Systems ^ 

Ty^ of Projtction Systems 

There uru two main ispes of screens used in cgnveniional projection systems; rear 
projection screens (RP) and froru projection screens |FP) Some basic advuntages and dis= 
advaniages of uhe Is^o tvpes are shown in Table 2. Within these two major categories there 
are a number that have disimct gain'and distribution characteristics which affect thei^ap-^ 
prupnaieness for d|ffereni tucihties 

FP Sy ripens ^ 

1) Sfane White Scrern angular coverage: I0O-+ ; ^ * 
Low gam (85-^), fi^ed screens available in strerch vinyl; ruiUdov^Ti tvpe avaifM^e m 
flame reHistant clgih= The pull-dinvn i)pe is recommended for all types of projection 
m standard size classrooms The electric roll-dov^n type is recommended^ far large 
group preseniation rooms and auditoria. particularK in situutions where high light 
output projection equipment is available 

2) Beuded Si rt^en angular coverage \ 
High gam (6rKW for ear In models, MKH for currt-nt microbead modets) at Igw4 
Bam (KO^^) at 20 bend angle; requires loiulK darkened roi>m for mosi kinds of 
prifjection Recommended for lung, narrow, large -group presentation rooms where 
standard projection equipment m used tri priHuLe images greater than 10 feet in 
Width ^ 

}l Lentu uiar Si reen angular ciuerage '^O hon/onialU and 2^ verticalU Moderate- \ 
h high gam (IH0%) at it and ^^i a ^rv bend angle Availahlt* up ^^V \ 70*' 

m tripod <if ^al! Ulin^ t'^f srnldl clas^fonm^ 1 arger ^i^t^s awnlabU' '^n'v tur fixed m- 
^t ill la I ions The pearl ^hiie version is re* »w~n mended U^t rnf>vie theairt's nr larpe= 
group spaces where a lix^d pF<)|eclion screen js pus.s)^"'*^ *^ilver md ^lat lenticular 
materials are available for spt** tal purpnst: use \ 
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Table 1 

^Space Allocation for a Library Communkitions Canter* 



Function of Space Allocatioh 



Suggested 



: h Book QplkcOonv 400,pQtoQluints @ 15 volumes/iq. ft 
i space for Reading; 1^250 @ 30 sq. ft/retder 

3. Admiflistfation: 1 offlea^ 250iq. ft, (Librarian ) ^ 

1 offlce @ 225 sq, ft (Assistant Librarian) 
^ l,office @-225 sqr ft"(Sicretery) - ^ 

1 Conference Room @ 500 iq, ft. 
Initially '3 staff with no student assistants 

4. Teehnical Proetsses: 2 offices @ 200 sq, ft (one for Head 

Gataloggft one for Head Order Librarian) 
Initially 8 staff plus 10 student assistants 
1 Circulation Department: 1 office @ 200 sq, ft, (Circulation 
<^ v Mbrarian)' ^ - 

1 worTcrcom @ 2,000 sq, ft 
1 Reserve Book Room @ 2 JOO 
^ ^ sq. ft (seating for 150 
_ * * / / students at tables or carrels) 

Jnitlally 6 staff plus 20 student assistants 

6. Public^Se^ices: 1 office @ 200 sq, fL (Reference Librarian) 

@" 1 workroom ^ 800 sq, ft. 

Initially 6 staff plus 5 student assistants 
Seating U 100 students at tables or carrels should be 
provided in this area, 

7. Public Catalog 

8. Staff Lounge 

9. Faculty Studies: 50 studies (a 90 ^q. ft, 
10. Map Room 
1 1 Copy Room 

12. Instructional Materials Production Area and Wo 
Self-instructional 

Microiext cubicles 100 30 sq ft person 
Listening Rooms 

1 office C^" 200 sq. ft. (Audiovisual Librarian) 
1 storage area 500 



26.667 
37,500 
1.200 



rkropi^ 1,200 



3.000 

200 
500 



Initially 2 ^taff plus 1 0» student assistanis' 
Conference Rooms 3 (d 250 sq ft —cap in • 
3 (S^ ^00 sq ft.— cap. 1 2 
3 fl 4()0 %q. ft.^ cap 16 
TeleviMon Studio and Production: 1 office fl^^ "*00 ft 

(Supe^ isor ) 
Initially 2 staff plus 5 Mudent assiMants 
C omputer LaHorafnrv I office 200 ft 
JnjiiaUy 2 Uaff 
16 Receiving 

fniiialH I staff 
^7 General Storage 

TOr^] NFT ARFA 
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14 



15 



5^00 
5?00O 



6,600 



1,500 
KOOO 
4,500 
500 
500 



4,900 

2J50 

3.000 

200 
2,500 

?no 
1 .000 

\ 

I Don 
in^.6|7 



Co 
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isgnolFm!iiidEiuicriijiPn^ , 
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[FfojKigdi8Qpiqyiiat!n (fonivi^^ \q' irifgiueini mm \m A sf 
™n) , iCrtfniwiy(fo!ii-|ydiiiicil 


FrpiiniityolL^uiff 

ifn fiffliinffianf 

iQlqVipfflera 


REMOTE -withoyi ^uipnifnt itlendiwi Sf iuio- M or without tqupini iltindinci of 
mitlQn=raqyiiiileauffrip|6ihrQy|hiydte auiomilisn-lictyfif in clOis to equipfntni for 
iolendi^yjpnitnL V tending. 


■ p/ovidin|bniPir 
itlEndanCf 


towk coftt^uoui pfsliCtion hmiHw peri* Ceniral proledjon m (requirei addiilonii byild^ 
frettrcQrfidQf , r in|ipicf) 




^yirf^Cirefuiprogfammifli ^ Jm\m^^i^m%\mm{ 




ImpiOi tendini diffbli ynb signal systlni Emtfpcy ttndtn| imi-Cm m\ bt iikgn to; 
Provided . ■ prtvtnianendinlfrQmcrQisln§ol^efprQjKtiQn| 


^ kfSf n and SI atirfcf 


Hl?h Bi\1\i ^hrnitstl U/lHo insIb n&rniFi SHlllDr V/ifiuiinn riAn mK>il^ nict t_, ^iV- -f 

rii|u gaiMi uiriH/gn wiue dngiR pefnin paipr Vlfttin| sioe inp nst li |Ffl! lor lam? viloK of 
sfalnig ■ ' ; \. . . / ^ pif, 




. f rojtCiion over audienci may beilighy jstrtn% AMpI W II laoite of spice, ind iifai^ 
"^i ' ' , lilyifniirrofufgyied 




Noisy il aqyipmeflt ft in mt^.. hhM) qyjei if ^onif michihi none will penetnteKreen^ 
fquipm^n! \\ in booth. 


Tf ndiflg ol 


Dislf^ciing and netiy if m yjewing fooii). Noi no- ^mg noise may be heafd ifirQu|h wefn. Movi- 

tl(ra of h^fQ j in DOOln hphtnH ^^e^^h mjw r^ktfa^^^d 


PfO|fCiSf ligfil 
lighi on icreen 


UndRifablf in roQfn. Nen^^iittnl from pfOjec^ CausB iOiM ijifidenl K\m ^k Rtqyirei dark^ 
iiw yg«(fi. tQiorsi, !igni--aBQrQ[ii| painl and shielding m rooni 
1 jffa back of K\m. 


Ovliblid.lrO|fclof 


Compicuoyi m im. imm in cenifil pmi- fquipTOnl fioi Conipicuoy^. Immt mi in fgoffl. 
tion. hmim ophgnal Ho mnim ffqyifwl, 


IV PfDieffQf 
Applitjiion ■ 


ConipKUQuH Inconspicuous 




ffgnr ivm mi usable tof [ear simn mn.- Rtdf Kreenb miy yitd for ffQni pfoieciof wiih 
l^'iO'^ ^QiDt iaCf ilici of tianimission and pin= 


'U.m \m ^pacf loi MidiQ-ymii Ur^ Cwp Imffyrf/on, UFRC. Madden, %mm, M 
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,;!fTOlyl|i|j;finjiP!St|^ 

, -il^liily larpr si2e/||ilai'| sp| oriEr) makes it UpMk M kd 
■ down niiite wfcife or tlie lEntieulif for staiidafd ctefooins, Its Mih'p and 
, ail)' 10 r# Way.liilit inab ii |articii|ar|y mA iMl-pm^ mA in 
5pac^«herSroMli|lii|be^liiil ■<■•■ ' ■ ^ 

RiQfNj&ionSmm, } m ' ^ 

RP Mi, to FP MS, come mMm m and angylar mm^ A low^ 
lain (1201 at 0^) RP screen js rKomineflded kumm withwide vWn|^iofs.{over^?i 
m mi imm^ bi|h pio m (2501 at 0^ is mmm for narrower yWii|/^ 
seciors, pariisylarif in m w|ere siindard^ prplion 0^ k w^"^ hifli pi^'; 
iliOOl at 01 TO is pol mniniinW for cqnvinlionil riycalioiiali^^ 
^mmd him ohjKlioMl ^'boi spol" doriji projection. Theri are^also RP mm ' 
m been d^iped for M tent and m bal lib ihe bigb gain scfeen! 
^artrmingndedforpialpfoje^^^^^ . ' v 



for greaigsi vefiiij in specialized lediumjnd laf|^|rpp prMion rooms,, 
boll) FP and RP mm ihould be instilled, The auiborVUfsf rtdici for an FP sra 
would be m dectricallj conirolld mjlig-wMie scr^n. For rear projection, a 3/r to 1/2' 

RP scrwn with a pin of between 3001 should sdecied lorjWvely 
narrowjarp-groyp wm^ Imi A gii^s hA, with a p ^ |20| 
and m% should be lised for rooms a rdalively wide viewing area (greater than 

Projictor^Sra RditionMp 

Four km whicb determiiie the taion of projeclof^ and/ur [he appropriate lenses 
for a fiud facility are: 

• Width (^ incbal of ihe rilm itmt being projecied (a) 

• Focal lengtli (in inchS) of ibjc prption lens |L) 
•fffipiion ihfo^ififed(d) 

• WidlhlintelQflhdmafeontheTO \ 

The rd^iiofiibip between ihese Urn \^ wdl enoii|h expreped, for most pyrposes, by 
J,- ' 
Ihe lormula ^ = \ We can m ite furaiyla |g deiermiM m one of the foui variable ifihc 
L 

other \\m art knimn |set Tabk .l] For \k ruder »ho Ml 10 use ihc formula 
II ^hoyld be Mled \k\ ik ,V,4K4 MiM l^mm mm\ % addition lo its 
eomprebepsive Igini of commerciall)' available "hardware'' aki provides a senes of 
charts lo m the media Hpevialist in the ^elttimn uf appriipriair hm for given projec- 
lion dislancKand imap m 

i Oiict the widib or the ween imap k biwn, It^ heishi can fa«lv be cihlated hv 
aping Ihf »idlh in haihi raiio fur ihe pariMiLn iilm ur sltilf beini pri.|fcid hee Table 
■'I 
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- Table 3^"^ 








ApertOre Measurements of Different Projection Media 








Aperture 


Aperture ^ 










vviuin 


rieignt 






Film * ^ 




(in inch^) 


(iri'inchtty "^^4 


w/p ratio 


(approx.) 


» ^ Reg 8mm 




U, 1/ d 






* (4 to 3) 


Super 8mm 




0.211 


0=158 \ 


1.335 


• ^4 to J| 


16 mm^ movie 












(standard) 




0.380 


0,284 


1,33i^ 


(4 to 31 










— ^.OOOi ^ — 


(sqjLliraH— 


^ J 35mm (single fr 


ame) 


0.860 ,a 


oiso^ 


1J23 ' ^ 


(4 to 3) ;^ 


3Smm (double frame) 




*^ 






slides 




1344 * ^ 


. / 0,906 


1,483 ' 


(3 fp 2) 


35mm movie 












(standard) 




0,825 


0.600 


1.375 


(2-3/4 to 2) 


2x2 [super-slides) 


1J00 


ij6o 


rooo 


(square) 






, .Z188 




1:000 


(square)" 


3nl/4x4rtidek^ 


^> ^ 


4,000 


^ . 3-^0 


1.230 


(5 to 4) . 


Overhead project ioh 


10.000 


10.0M 

1 .. 


tOOG ^ 


(square) 



1 



" Table 4 showfUhe r^ommended screen brightness^es for different projected images. 
Screen brightn^ is priMrily the res uh of iwo factors: projector lamir^nce and screen 
gain. ^ 

A pimple way lo deiertTi.ine the required light output for a proposed proj^iion system 
IS to take the area'bf your projectron surface (iri sqilare feel), divide it by the screen gain, 
and* then muUiply this by the recommended screen brightness (in fool iamberts) for the 
particuiar medium under consideration (as shown in Table 4). This will give yott^an accept- 
able approximation of the required projector light output in screen lum^s. A more com- 
prehensive method of determining this is provided in the literature.- 

Today the problem of setting up a projection system has been facilitated by the fact 
ib^i musi prujecior manufacturers will provide such information in their technical specific 
caCHjns and thai there is a wide range of projection equipment available ig meet special 
opej^of fieed^i and performance requirements. In generaL projectors should be chosen on 
the Basis^pf^how weH ihev measiite up When evaluated on the following poinis: availability, 
Requisition cost, maintenance eosi: ei^s^ oropefatiofl'^ .^a^e^ df maintenance cost, dependa- 
bilit\, light output, resalulion, color capability, sound ndeliiy, sound volume, appropriate 
lenses, noise and heat production, remote control capubiliiy and compalibiliiy ol compo- 
nents 

Basic Environmental Data 

Visual Leaining Emironmtnt 

V iewing Disiance and Screen Si^e 

It is impossible to idenlifs vMth complcle confidenct' unv i^nc^^mage si/e-s ie\^ ing dis= 
tance relatipn^hip as the best for all display ptrrpo^e^ Mn^t mediS^^pennti^T^ recnmmend a 
minimum viev^ing disiance ut Iwu iimch the sLrccn ^^ul'^' i ) jnH < rTi umuirn viev^ing 
di^iiance of six nme^ the scre**n ^-\»dth (6W^ 



ind H.i*K*' Fducaiumal fn^f^UifitifftjiRrnadiay! Sep!, i*J^fT pp "'^ 
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Table 4 ' * 
Recommended Screen Srighln^^ for Different Pro|ected Imag^* < 



Motfe^^ctures 



••5 ft,.L.: Minimiinl (Marfinal for some observers) 
10 ft. L.: Satisfactory ' ' ^ 3 
' ' TSfL L.: EMcell^t^ ^ V ^ 

:20 ft. L.: MaxjmuTn (flicker threshold for some observ^) 



1 ft, L.: difficult distinguish color from ttaclfc and wmte 
*• 2 J ft. L,: minimum for gross images _ - , 

5 ft. L: minimum for slides with detair^ * ' \ 
10 ft. L,: latisfactory - 
20 fti£t^: excellent ' 



(Theoretically, the upper limit for slides is the tolerance limit of the eye. For practicaj 
purpos^irecoriDmte and projector limitations wli^ *^'* ^ 

Projected TV: ; 

**2 ft. L,: Gross black and white images ^ ..'T 
20 ft. L.; Maximum, flicker threshold % 

TV Monrtors; 

100 lumens per sq. ft, -!P=^ ' - 

^American Standards Associaiion (A.S.A.) iiandard J ^ / 

**Added by Caravaty and Winslow (1964) who tested A.S.A. standards and rT]odifieci 
^hem for classroom use. * = ' ^ - =^ l 



While guidelines work well for conventional film-based media viewirtg, their ^ppliea- 
tion to special viewing situations will not produce optimum results. For example, they do riot 
apply to multiHmage-or television display, nor do they work for the unfortunsie, yet almosi 
universal situation, where instructors do not observe recommended legibftiiy standards, 
i.e. producmg overhead projeciuals from standard typed odginals on 8 1/2" x 1 P' paper, 
stock using a fast copy transparency maker. 

Because of this, the author has developed for the reader a table showing dinerant 
viewerjdisplas distances and their visual correlates. This table attempts to refleci the per- 
ceptual, viewing CO rn fort and legibility factors inherent in special vlewer-display events and. 
hopefully, will help the facility planner in selecting a screen size appropriate for his parti- 
cular situation (ig^-Table f>)-. 

Vie wing Angle 

Whenever ^ person is required to view a diMplay from an angle deviating considerably 
from the perpendicular (direct line of sight), losses either in viewing accuracy or visual com- 
fori occur Figures 1 and 2 show this, as well as other display-viewer distance considerations. 
These drawings will help the media specialist and%chuol planner determme ihe lengty^. 
width and mclmation o( the viewing area in a Jarge-grpup^classroom or auditociuni- 

In this tvpe of room, the bottom of the projection screen should be at least 4 feel, but 
not more than 6 leet, Irom the Door. In a standard classroom, the botlom of the projeetion 
screen should he i feet from the floor ^hen the seating arrangement provides each studeni 
wiih an unohstructed vjew It should he 4 feet frum the flo^r when seating is arranged in 
con^entujnal rows The screen sht^uld be mt)unled about tv^o feet from the wall so that it 
can he pulled hack at the hfuiom to mmimi/e kevstoning, 



64 




Screen 'Viewer 
Distance Ratio 
1W 

1jw 



3W 

4W 
% 

6W 

low 

14W 

20 W 



TsbleS \ 4 . 

Viewer Dbplay Distance Recoiiimendatlon 

Visual Correlate ^ 
Recptnmended minimum distance for multiscreen viewing, 

r Distance where projedted scene has same pierspective as camera 
which recorded the scen^. Recommended diitance far media 
presentatioh wiiich attimpis to simulate realism. ' 

— ^Cjone of regard wherem^ZOVo ' of totah^cuity^^ 

mended minimum distarice for most media viewing wheT^ cojrnfort 
and vii^l detection are primary concerns. = \ 

Recommended myimurm viewing diitanctlfor multiscreen view- 
ing. ^ , 

60^ total acuity. Recommended minimum distance for felevision 
viewing or -Oihe^ ja^ resdlutitfn display systems. Recommended 
maximum vi^i^nr^^dlsjance for displays/haying exceptionally sma^l 
* "^^mbols, i.e., overhead projection of traniparenciei produced 1:1 
frorn^standard typed^CDpy. ^ 

-^4 Recommended maximum disjance lor viewing nipst media par- 
ticularly commercjallyj produced motion pictures' Ai this dfsiance 
eye fixations are evenly dispersed throughout display area. 



Recq/imended "jdeai" maxirqum distance for viewing lelevision/ 

''Traditional" maximum dlstancfe for viewing televisioni 

Distance which allows whole display to fall on most sensitive pan 
of retina —highest level of acuity Recommended maximum size for 
imtportant features contained in a visual display. 



Uluminattbn.^ V ^ 

The optimum illuminaied environment is one which results ifrom the effective coordina- 
liun of lighting quaniiiv and quaiily us well as direelionalitv m keepini with surface colors 
and reflectivit). The foUowmg explains the various components of illumination and some 
basic recommendations: 

Illumination level General classroom aciivities: 30=50 foot candles critical visual 
tasks (art work, etc.): 100 foot candles audiovisual activities, variable from 0-30 loot can- 
dles; dimmer controls either AC vanac or silicon-controlled rectifiers (SCR) type (ground^ 
ed independently to avoid interference with audio systems) 

Reflectances Desk tops; matte rmish, 30-50% reflectance: floors natural woods or 
light colored tile or carpel, 30-5OT reflectance; chalkboards: green, not to exceed 20% 
reneciance grc) of black, not to exceed 10% reneciance: walls; matte finish, 40-60% re- 
fleciance; ceiling; matte finish, 70=90% reneciance. 

Bnghtness Contrmts iBCRi General recommendations; The BC'R of large adjotntng 
^ artfas shauJd /ali somewhere beiwedn-l:! and 3:1 ratio, wuh the task ar^a bemg brighter 
than its surroundings; for small adjoining areas under low light levels, the acceptable BC R 
will ranfe between 3: r and 10' 1 

Glare Most glare in the classroom c»n he ehminaied or reduced bv the fdllowm^ 
methods= pruvidini shades or drapcrv lor all classroom windows which have outside expo 
sure (solar shield also desirable); equipping fixiures .with some directional or diffusmg de- 
vice: locating all lummaires so ihnt their major light transmission do^-^ h'M uiihin the 
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R9titiv« Merhs of Piffsrent Viewing Loeatisrb , 
^^hin HoriiplhtsI Viewing Stetor (1) 



f 



Dliplay 



Hsrizontal 
Viewing Seotor 
A Optimum ^ - 
B Aaseptible 
C Aeceptabie farliigh 
reiolutlan sviitemi 
D Aeceptabfe when symbol 
size 1$ adequate 
• Re^ulrei eompensstsry head movements whlah 
prQmote fatigue 

Faivshaped viewmg i^ctor based upon adjustments 
In angular viewing dlstences from 0' 




Figure 2 

Relative Merits of Different Viewing Looatlons 
^ Within Vertioal Viewing Seetbr (1 ) 



Verticsl 

Viewing Sector 
A Optimum 
S Aeceptabie 
C'AQceptabie for high 

resolution systems 
D Aeeeptabte. but with 

high fatigue factor 



1 Rfffi^mmended mas vjewing angle front row. 

2. Recommended mmn viewing angle-rear row, 

3. Not reeommended for media viewing but socdptable 
for science and msdicaf demgnftrtftion ro6ms 
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EoneTTirdSured 45^ above the stMefii's'^lne of sight; and avoiding having glossy or speculii 
surface$ in the classroom. * ^" • 'v . * - . 

Fiicker= AW light purees >vbicH produce a^oticeable and di^^fcrlin| flicker should 
be either modified orifcliminated from the clasiroom, Typical source of flicker include; 
exc^sively bright luminaires, excessivety bright *niotion pidture^^ojection,^ lamps^ 
the ends of fluorescent lamps, excessively bright televisipn picture ^ubes and strobe lights; * 

Caior Rendition-=-S\nQt allotypes of illumihatidn reproduce ddi|brs differqritl 
naires (incandescent or fluor^enl) should be chosen on the basis of^hefr cblCrr^^pearanS^ 
and color x$n dj^rip Si flU? I tt^flfL.„S?co me desdfeft i jj.di^^di ^^^^^ rj^for Ip v^i jght 

levels used in specialized mediii' present at iSH roofns; crof while or ^arm wfcjite fluorescent 
f^r 'general classroom lighting; deluxe warm white fluorescent for redepiron a eas'where 
.^natural-looking skin tones are desired; General Electric Chroma 50 or Chrofria 75 (or 
' equivalent) for special grapjiic and visual arts rooms, ' 

Fluorescent or Incandescent Lights — Since the research indicates that one can expect 
relatively little difference in visual acuity and comfort with either fluorescent or incandes- 
cent lights; *the selection of lighting systems should be ^^ased on factors other than visual 
performance. Some recommendations follow; use incand^scenis when variable intensities 
and directional cjontrol are ii^eded; use fluorescents when illurtiination levels exceeding 50 
foot candles a r<^ desired; use fluortoc^is^wheni long We and low heat gain are required. 

Color - \^htt\ used property and combined with the right kind of illumination, color 
can be an effective tool for the school designer ahd ciaJsrodm teacher. Both as a surface 
treatment and as an illuminant, color has relatively predictable b^avioral concomitants. 
Dinereni colors evoke differeni physiologicai arousal levels and amtudinal responses and 
^produce different psychospaUal effects, which cSin be used effectively by the school designer 
in his ireaiment of the school interior and by the classroom teacher in the arrangement of 
display^ and modi neat ion of the schoors work and study environment. 

Therefuru, il is recommended that: rooms lo be aciiun-urienied should be decorated 
m Minis' of the N^armur colors (^ellou, orange, red) and ihose planned for quiet activities 
m Minis' of the cooler colors (green, blue),* 

Bold^ fulls saturated colors, particularh reds and blues, should be avoided for general 
wall treiitment, esperiiilK on surfMces uhich m-n ^^f' u^ed as bacWefounds for visual dis- 
nlavs 

. ^ . I 

The Acoustical Lesming tnvironment 

Eass audihilii) depends greatls on the dttTerence betvveen the level of inrormational 
sound and ihe level uf background noise (signal to noisu raiiu) The minimum acSptable 
signal to noise rang ts 10 dB. Since normal speech genera lis regisicrs 60 dB, it stands to 
reason ihui the background noise level (m the speech Irequencies) should remain vvell below 
50 dB. A loiall^ quiet ruum \s also not recuni mended; a certain amount of backgruund 
noisc IS necessai^ to mask the nnnMnlormaiiunal sounds created bs classroom activities, 
i e=, Mrriting, 'pape lurning, etc Background noise leveK recommt'nded for different tspes 
ol roofiis areshimn m Figure ^ 

The surfaces ot a. roi)ni gn e it its some character A ryuym containing' mostis sound- 
rcnectma surfaces v^-ill lend to ha^e a lonyer rc\erbcratii)n time than a room of the same 

vnUinU' Ctintaimny mnstU snund jhsnrhf'nl rnMfrfi.»'s N rijon^ ^ re\ rrlicral inn lime affecfs 
the mieliigibiliis and arslh'Mics of tlu ^rjund^ a'''^ ' 'wi ' r^-- u (if Hifi". 



= .^^l^gj^g Band Center Frequence -iCPS 
; 125 - -^250 v^^ sOO ' ' 1000 2000 4000 8000 
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RECOMMENDED N^Sf CRU^IRIA f OR ROOMS 




ACTIVITIES AND RECOMMENDED REVERBERATION TIMES 

Speech recording and broadcast 
Etemeniary classroorns 
Motion picture presentatpon 
Lectures and ottier activities using sound 

arnplificaiion , 
Musical comedy 

Drama^ ^ * ■ 

'Opera * * 

Piano recital 

Voice and violin recital, string quartet, 

chamber orchestra ^ ^ 
Syrnphony orchestra (contemporary works) 
Syrnphony orchestra (Brahms, Wagner) 
Liturgical chotif rhusic, orRan , 
Mpdieval liiyrgical works 



.J i 

0.4— 0.6 seconds 
0.5 = 0.9 seconds 
0,gi= 1.2 seconds 

0.6 = 1.2 seconds, 
1.0-^ 1.4 seconds 
1.0- 1.4 secorids 
1.2 - 1,6 seconds 
1.2 - 1.6 seconds ^ 

14 -1,8 seconds 
1.3-1.6 seconds 
1 8 -2.0 seconds 
1.8 3.0 sFronds 
41) BO spconds 
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